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® A method and apparatua for creating a control atrip. 

@ A control strip (25) including an analog repre- 
sentation of a control color Image useful In control- 
ling the reproduction of a main color Image, char- 
acterized In that the analog representation of the 
control color Image was provided by the method of 
providing a digital representation of the control color 
image, and transforming the digital representatkm of 
the control color Image Into the analog representa- 
tion of the control color Image. 
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FIELD OF THE INVENTION 

The present invention relates to electronic color 
pre-press and press systems and techniques gen- 
erally. 

BACKGROUND OF THE INVENTION 

Control strips are particularly useful in mon'rtor- 
Ing the setting up of printing presses for new 
printing jobs by allowing careful comparison of the 
parameters of a printed product to the same pa- 
rameters of a proof signed by a customer. Param- 
eters which are compared include ink hues and 
densities, hues of secondary colors, dot gain/loss 
and halftone dot deformation as a result of slur or 
doubling. Control strips are also useful for maintain- 
ing printing parameters over a period of time to 
enable the printing of feithful copies of a proof of 
an original. 

Conventional control strips for offset or gravure 
color printing include off-the-shelf control strips 
which cannot be modified by a user. A wide variety 
of such strips are sold, under tradenames such as 
Chromalin by Dupont or Matchprint by 3M, to cater 
to different printing needs. Often printing work- 
shops are required to stock large numbers of con- 
trol strips to cover ordinary printing jot>s. 

State of the art control strip patterns are de- 
scribed 

in the following documents: Elyjiw, Zenon. 
"GATF Compact Color Test Strip", Research Pro- 
ject Report No. 6079, Graphics Arts Technical 
Foundation, Inc., Pittsburgh, PA: 1988. 

GATF Quality Control Device Catalog . Graphic 
Arts Technical Foundation, Pittsburgh, PA: 1989. 

The application of control strips in the conven- 
tional printing and proof process is now briefly 
explained. A control strip is manually mounted with 
a cotor separation film on a plate. The plate is 
exposed and then developed. This stage is per- 
formed for each color separation needed to print 
copies of the original. A cotor proof is produced in 
a similar fashk>n. 

The plates are placed in a predetermined color 
sequence on a printing press, and the printing run 
is initiated. If the printing quality of output sheets is 
not satisfactory, as evidenced by comparison to the 
proof, then operation parameters of the printing 
press are changed accordingly to compensate for 
any deviations from the desired quality. 

This technology presents various problems 
which have t>een discussed in the literature, such 
as the problem of mutual registration of color sepa- 
rations discussed In U.S. Patent No. 4,469,025 to 
Loffler et al, automatic evaluation of the control 
strip discussed in U.S. Patent No. 4,448,533, and 
in-process control to deal wHh the problem of vari- 



ation between copies discussed in U.S. Patent No. 
4,652.485. 

State of the ait technology has eliminated the 
film stage by enabling direct exposure of plates 
6 from digital information stored in a cotor electronk: 
pre-press system. This technology Is known as 
computer-to-plate (CTP) technology. A commer- 
cially available device for performing CTP is the 
Raystar Imagesetter, commercially available from 
10 Scitex Corporation, Herzlia, Israel. 

Similariy, a proofing process known as direct 
digital color proofing (DDCP) enabling direct expo- 
sure of proofs from digital information stored in a 
color electronic pre-press system has been devoi- 
rs oped and is known in the art The Approval proofer, 
comn^ercially avajlat>le from Kodak, is an example 
of a DDCP device. 

Postscript is a format defined by Adobe Sys- 
tems Inc., California. U.SA, for defining page pa- 
20 rameters such as types of letters and graphics 
parameters of images for output by a printer or film 
imagesetter. Initially, Postscript was used for black 
and white page printing. Electronically mountable 
control strips for t>lack and white Postscript defined 
25 pages are known and are discussed in "Digital 
Control Wedge**, UGRA Mitteilungen. Vol. 1. April 
1990. The output of this type of process is a 
printed page or film provided by an imagesetter or 
printer. 

30 

SUMMARY OF THE INVENTION 

The present invention seeks to provide a con- 
trol strip generated from a digital precursor as well 
35 as apparatus and methods for user generation of a 
control strip by creating a digital precursor of a 
control strip. The user generated control strips are 
preferably capable of being printed by a CTP de- 
vice and a DDCP device. 
40 There is thus provided in accordance with a 
preferred emt>odiment of the present invention a 
control strip including an analog representation of a 
control color image useful in controlling the re- 
production of a main color image, characterized in 
45 that the analog representation of the control color 
image was provided by the method of providing a 
digital representation of Uie control color image, 
and transforming tiie digital representation of the 
control cotor image Into the anatog representation 
so of the control color image. 

Further in accordance with a preferred emt)odi- 
ment of the present invention, the step of trans- 
forming includes the steps of selecting at least one 
printing parameter, and printing the digital repre- 
ss sentation of the control cotor image in accordance 
with tiie at least one selected printing parameter. 

There is also provided in accordance with a 
further prefen-ed emk>odiment of the present inven- 
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tion a method for providing a control strip, the 
control strip including an analog representation of a 
control color image useful in controlling the re- 
production of a main color image, the method 
including the step of providing a digital representa- 
tion of the control color image. 

Further in accordance with a preferred embodi- 
ment of the present invention, the step of trans- 
forming includes the steps of selecting at least one 
printing parameter, and printing the digital repre- 
sentation of the control color image in accordance 
with the at least one selected printing parameter. 

Still further in accordance with a preferred em- 
bodiment of the present invention, the at least one 
printing parameter includes at least one of the 
following group: screen angle, dot shape, screen 
ruling, dot gain, and gray balance. 

Additionally in accordance with a preferred em- 
bodiment of the present invention, the control color 
image includes at least one of the following group: 
solids of single colors, solids of two color over- 
prints, solids of three color overprints, solids of four 
color overprints, colored tinted elements, colored 
microlines. colored slur targets, gray balance 
patches, registration targets, gray scale, highlights, 
and shadows. 

Further in accordance with a prefen^d embodi- 
ment of the present invention, the method also 
includes the step of transforming the digital repre- 
sentation of the control color image into an analog 
representation of the control color image. 

Still further in accordance with a preferred em- 
bodiment of the present invention, tiie step of 
transforming includes the steps of providing a digi- 
tal representation of the main color image, and 
employing a color printing device to transform the 
digital representations of the main color image and 
of the control color image into an analog repre- 
sentation of a composite image, the composite 
image including the main color image and the 
control color image. 

Additionally in accordance with a preferred em- 
bodiment of the present invention, the step of 
transforming includes the step of determining the 
orientation of the control color image within the 
composite image. 

Further in accordance with a preferred embodi- 
ment of the present invention, the step of trans- 
forming includes the step of determining the loca- 
tion of the control color image within the composite 
image. 

Still further in accordance with a preferred em- 
bodiment of the present invention, the color print- 
ing device includes a printing press and/or a proof- 
er. 

There is also provided in accordance wrth yet a 
further prefenred embodiment of the present inven- 
tion apparatus for providing a control strip, the 



control strip including an analog representation of a 
control color image useful in controlling ttie re- 
production of a main color image, tfte apparatus 
including apparatus for providing a digital repre- 

6 sentation of the control color image, arid apparatus 
for transforming the digital representation of the 
control color image into an analog representation of 
the control color Image. 

There is hirther provided in accordance with 

10 yet a further prefenred emt>odiment of the present 
invention an integrated pre-press and press system 
including apparatus for providing a digital repre- 
sentation of at least one main image and of at least 
one control stnp coresponding to the at least one 

15 main image, proofing apparatus for receiving the 
digital representation and providing a proof includ- 
ing an analog representation of the at least one 
control strip, a press for receiving the digital repre- 
sentation and providing a printed output including 

20 an analog representation of the at least one main 
image and of the at least one control stilp, and 
apparatus for controlling the operation of the press 
in accordance with the results of a comparison of 
the appearance of the printed output to ttie appear- 

26 ance of the proof. 

Furtiier in accordance with a preferred embodi- 
ment of the present invention, the step of trans- 
forming includes the step of printing the control 
color image either as a positive or a negative. 

30 There is also provided in accordance with yet a 
further preferred embodiment of ttie present inven- 
tion, digital storage apparatus including a digital 
representation of a control color image useful in 
controlling the reproduction of a main color image. 

35 Further in accordance with a preferred embodi- 
ment of the present invention, the digital storage 
apparatus also includes a digital representation of 
the main color image. 

40 BRIEF DESCRIPTION OF DRAWINGS 

The present invention will be understood and 
appreciated more fully from the following detailed 
description, taken in conjunction with the drawings 
46 in which: 

Fig. 1 is a generalized block diagram of an 
integrated pre-press and printing system useful 
for generating a control strip; 
Figs. 2A, 2B and 2C are color illustrations of 
60 control strips constructed and operative in ac- 
cordance with preferred embodiments of the in- 
vention; 

Figs. 3A and 38 are color illustrations of por- 
tions of control strips having different screening 
65 parameters; 

Figs. 4A and 4B are color illustrations of control 

strips having custom patches; and 

Fig. 5 is a color illustration of a full page test 
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form. 

DETAILED DESCRIPTION OF A PREFERRED EM- 
BODIMENT 

Reference is now made to Fig. 1 which illus- 
trates an integrated pre-press and printing system 
constructed and operative in accordance with the 
present invention. The system employs control 
strips which are compared to proof control stnps in 
order to calibrate a press lor a new original, and in 
order to control the printing of output sheets during 
a print run. 

The system comprises an operator interface 
workstation 10. such as a Prisma Worlcstation. 
commercially available from Scitex Corporation 
Ltd.. Herzlia, IsraeL The workstation 10 interfaces 
with a CPU 12, such as a Whisper, also commer- 
cially available from Scitex. The CPU 12 is ar- 
ranged to interface with data storage apparatus 
such as a magnetic tape drive 14 and a disk drive 
16 for receiving a digital file representing scanned 
or otherwise generated text and graphics informa- 
tion, which information will also be referred to here 
as "tile main cok>r image". 

In accordance with a preferred embodiment of 
the present invention a user creates a digital file on 
the workstation 10 which comprises a digital repre- 
sentation of a control strip. Alternatively, the user 
may retrieve a digital representation of a control 
strip from suitable electronic storage means such 
as disk 16. According to a pretend embodiment 
of the invention, the digital file comprises a LW 
(linework) representation and/or a CT (continuous 
tone) representatton. 

It Is appreciated that a digital representation of 
a control strip constructed in accordance with the 
method described herein may be a precursor of 
any of the foltowing: a control strip 25 on a proof 
27, control strips 32 on a plurality of color separa- 
tion plates 30 and a control strip 40 on a printed 
output sheet 39. 

The CPU 12 outputs the digital files represent- 
ing the main color image or images and ttie control 
strip to a screen generator 20. such as the screen 
generator described In U.S. Patent Nos. 4.350.998 
and 4.456^4 to Rosenfeld. both assigned to the 
Applteant The screen generator 20 preferably pro- 
vides a full plate digital representation of tfte main 
image/s and of the control strips. 

The digital plate is characterized by screening 
parameters such as screen ruling, screen angle 
and dot shape. The screen ruling may be ex- 
pressed in lines per inch and the screen angle in 
degrees. The dot shape may be of any suitable 
configuration, such as square, round, diamond or a 
computer optimized configuration. Alternatively, or 
in addition, commercially available systems exist 



for alk>wing a user to define a desired dot sfiape. 
These systems include the Sdtex User Dot (U-Dot) 
hinction operative In conjunction with the Scitex 
Prisma workstation or the Scitex Response 300 
s workstation, all commercially available from Scitex 
Corporation, Herzlia. Israel: and the Spot function 
used in conjunction with Adot)e*s Postscript format. 

The screen generator 20 interfaces with a digi- 
tal proofer 26 which outputs proof 27 including the 
10 control strip 25. Commercially availat>le digital 
proofers include the Approval Digital Color Proofing 
System, by Eastman Kodak Co.. Rochester. N.Y.. 
U.SA; Digital Matchprlnt. by 3M; and the Iris, by 
Scitex Corporation. The screen generator 20 also 
IS Interfaces with a laser beam controller 22 incor- 
porated in a laser plotter 24, such as a Scitex 
Raystar plotter, commercially available from Scitex 
Corporation Ltd., Herzlia, Israel. 

The laser plotter 24 provides the color separa- 
20 tion film and/or plates 30 including the control 
strips 32. Subsequently, the cotor separation plates 
30 are typically processed in a plate processor 34, 
such as an Econo 65/85, commercially availak)le 
from Ajax International Ballerup, Dennuirk. TTie pre- 
ss cessed plates 30 are mounted in a predetermined 
color sequence on a color printing press 36. such 
as a GTO series press, commercially available 
from Druckmaschinlen AG, Heidelberg. Germany, 
for printing output sheets 39 including control strips 
30 40. 

The operation of the printing press 36 is prefer- 
ably automatically monitored by a press control 
device 38, such as a CPC, commercially available 
from Druckmaschinlen AG. Hekleiberg. West Ger- 

35 many and described in U.S. Patent No. 4.852,485 
to Brunner. the disctosure of which is incorporated 
herein by reference. The press control device 38 
utilizes the strip 40 to control variables such as the 
Ink density and plate pressure of the printing press 

40 36. 

A detailed description of an integrated pre- 
press and press system is provided In Applicant's 
Israel Patent Application No. 97147. the disclosure 
of which is incorporated herein by reference. 

46 The calibration of the printing press 36 for a 
new original is now described. Rrst the proof 27. 
Including control strip 25, and tiie color separation 
plates 30 are produced as described hereinabove. 
The press 36 is set up and output sheet 39. includ- 

so ing control strip 40, is produced. Subsequentiy. at 
least one element of control strip 40 is compared 
to the corresponding at least one element of con- 
trol strip 25. 

The comparison may be performed visually, by 
55 a human operator, or, attematively, automatically, 
using 8uitat)le apparatus such as a densitometer 
18, which may comprise a Model 428 densitom- 
eter, commercially available from Xrite. Grandville. 
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Michigan, U.SA The densitometer 16 can detect 
changes in the size and color density of a printed 
hatf tone dot compared to a proofed dot 

Reference is now made to Figs. 2A - 2C which 
illustrate color control strips constructed and oper- 
ative in accordance with prefenred embodiments of 
the invention. TTie control strips of Figs. 2A-2C 
confbrm to international SWOP regulations, it is 
appreciated that the method and apparatus for gen- 
erating control strips disclosed herein is not limited 
to generation of the specific control strips illus- 
trated in Rgs. 2A-2C or even to combinations of 
the feahjres thereof. Figs. 2A-2C are intended only 
to be examples of possible control strip configura- 
tions. 

Rg. 2A illustrates a prefen-ed embodiment of a 
control strip particularly suitable for monitoring col- 
or and registration qualities of a proof produced by 
a digital proofer. 

The control strip of Fig. 2A preferably includes 
the following elements: a registration target 50 
comprising a plurality of relatively thin lines or 
curves for monitoring quality of registration; an 
array 52 of single color solids, two color overprints, 
three color overprints and four color overprints; 
cyan, magenta, yellow and black arrays 54, 56. 58 
and 60, respectively, each comprising a plurality of 
patches differing in dot percentage, a gray balance 
array 62 and a white patch 64. 

Fig. 2B illustrates a preferred embodiment of a 
control strip particularly suitable for controlling 
plate exposure quality. The control strip of Rg. 2B 
preferably includes the following elements: a reg- 
istration target 70; a gray scale array 72 comprising 
a sequence of steps having a fixed dot percentage 
interval between them such as 10%, for monitoring 
exposure linearity; a microline array 74 comprising 
a plurality of positive and negative microline patch- 
es, the microlines having varying widths within a 
suitat)le range such as 6 - 50 microns; an array 76 
of diagonal, horizontal and vertical lines; a highlight 
array 78 comprising patches having relatively high 
dot percentages which typically vary from approxi- 
mately 1% to 5%; and a shadow array SO compris- 
ing patches having relatively low dot percentages 
which typically vary from approximately 95% to 
89%. 

Rg. 2C illustrates a printing control strip, also 
termed a production control strip, suitable for print- 
ing on each output sheet 39 of Fig. 1 due to its 
particularly narrow configuration. The printing con- 
trol strip of Rg. 2C preferably includes an anay 90 
of single color solids, two color overprints and 
three color overprints; a cyan array 92 comprising 
cyan patches of different dot percentages, Includ- 
ing highlights and shadows, cyan microlines and a 
cyan slur target, a gray balance array 94; a solid 
black patch 96; a magenta array 100 comprising 



magenta patches of different dot percentages, in- 
cluding highlights and shadows, magenta micro- 
tines and a magenta slur target; a solid cyan patch 
102; a yellow array 106 comprising yelk>w patches 

6 of different dot percentages, including highlights 
and shadows. yelk>w microlines and a yelk>w slur 
target; a solkJ magenta patch 108; a black array 
112 comprising black patches of different dot per- 
centages, black microlines and a black slur target; 

10 a solid cyan patch 114; a gray balance array 116; 
and a solid white patch 118. 

It is a particular feature of the present invention 
that the user can design his own control strips. A 
user may delete any of the components, arrays 

15 and patches described above; may add suitable 
components, anrays or patches; may rearrange 
components within the control strip: may change 
the dimenstons or orientation on the page of the 
control strip: or may change the parameters of any 

20 component, array or patch, such as but not limited 
to the dot shape thereof. 

Reference is now made to Figs. 3A and 3B 
which illustrate screening parameters of a 50% 
black patch 119 such as the 50% black patch of 

25 black array 112 In Rg. 2C. In Rg. 3A, ttte patch 
119 is formed of square dots oriented at a 30^ 
screen angle and having a screen ruling of 175 
lines per inch. In Rg. 3B, the patch 119 is fonned 
of round dots oriented at a -7.5** screen angle and 

30 having a screen ruling of 133 lines per inch. W is 
appreciated that the apparatus and method of the 
present invention, which provkJe a digital precursor 
of a control strip from whk:h a control strip may be 
printed, allow a user to select any suitable value for 

35 any of the above screening parameters by inputting 
suitable options to screen generator 20 of Rg. 1. 
The result is a control strip with the user-selected 
screen parameters. 

It is a further feature of the present invention 

40 that a user may customize indlvklual patches ac- 
cording to the particular printing applk^dion. Such 
customized patctws may include a partk:ulariy con- 
figured registration target. Another type of cus- 
tomized patch is a custom color patch representing 

45 a particular color other than cyan, magenta, yellow 
and black, such as gold, silver, or Panton colors. 
The customized cok)r patch is intended to monitor 
printing of a cok>r emptoyed in a particular printing 
application, generally in addHton to the process 

50 cokMTS. The custom colors are generally generated 
as additional plates and are overprinted in des- 
ignated areas of the color image on the plate. The 
customized color may or may not be a combination 
of C, M, Y and K. 

55 Figs. 4A and 4B illustrate control strips includ- 
ing customized patches. The control strip of Rg. 
4A is generally identical to the control strip of Rg. 
2A except that, in Rg. 4A. white patch 64 of Rg. 
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2A id replaced by a customized color patcti 120 
representing a beige color important for a particular 
application. The control strip Rg. 43, is generally 
identical to the control strip of Fig. 2C except that 
customized beige color patch 120 is added. 

It is appreciated that the temi "control strip" as 
employed in the present specification and daims is 
not intended to be limited to conventional strip-like 
configurations but rather is intended to refer to a 
representation of a control color image employed 
mainly for controlling the reproduction of a main 
color image, the control color image having any 
suitable configuration. The term "control strip" is 
also not intended to exclude a representation of a 
control color Image employed mainly for setting up 
a color printing device such as a press. For exam- 
ple, Fig. 5 Illustrates a full page color control strip 
or test form useful for monitoring the operation of a 
color writing device such as a press during press 
setup. 

A particular advantage of a digitally represent- 
ed control strip is tfiat the control strip may be 
printed as either a positive or a negative. 

It is appreciated that the nvethod shown and 
described herein is particularly suited to providing 
control sti'ips for use in direct digital proofing. 

It will be appreciated by persons skilled in the 
art that the present invention is not limited by what 
has been particularly shown and described 
hereinabove. Rather the scope of the present in- 
vention is defined only by the claims which follow: 

Claims 

1. A control strip comprising an analog repre- 
sentation of a control color image useful in 
controlling the reproduction of a main color 
image, characterized in that said analog repre- 
sentation of said control color Image was pro- 
vided by the following method: 

providing a digital representation of said 
control color image; and 

transforming said digital representation of 
said control color image into said analog repre- 
sentation of said control color image. 



screen angle; 
dot shape: 
screen ruling; 
dot gain; and 
6 gray balance. 

4. A control sti^ip according to any of the preced- 
ing claims and wherein said control color Im- 
age comprises at least one of the following 

10 group: 

solids of single colors; 
solids of two cotor overprints; 
solids of three color overprints; 
solids of four color overprints; 
15 half-tone patches; 

colored microiines; 
colored slur targets; 
gray balance patches; 
registration targets; 
20 gray scale elements; 

highlight dots; and 
shadow dots. 

5. A method for providing a control strip, said 
2S control strip comprising an analog representa- 
tion of a control color image useful in control- 
ling tfie reproduction of a main color image, 
the method comprising the step of: 

providing a digital representation of said 
30 control color image. 

6. A method according to claim 5 and also com- 
prising the step of transforming said digital 
representation of said control cotor image into 

35 an analog representation of said control color 
Image. 

7. A method according to claim 6 and wherein 
said step of transforming comprises the steps 

40 of: 

selecting at least one printing parameter; 

and 

printing the digital representation of the 
control color image in accordance with the at 
46 least one selected printing parameter. 

& A method according to daim 7 and wherein 
said at least one printing parameter includes at 
least one of the following group: 
screen angle; 
dot stiape; 
screen ruling; 
dot gain; and 
gray balance. 



2. A control strip according to daim 1 and 
wherein said step of transforming comprises 
ttie steps of: 

selecting at least one printing parameter so 

and 

printing the digital representation of the 
control color image in accordance with the at 
least one selected printing parameter. 

65 



15 



3. A control strip according to daim 2 and 9. A method according to any of the preceding 

wfierein said at least one printing parameter daims 5-8 and wherein said control color \tn- 

includes at least one of the following group: age comprises at least one of the fdlowing 
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group: 

solids of single colors; 

solids of two color overprints; 

solids of three color overprints; 

solids of fbur color overprints; s 

colored tinted elements; 

colored microlines; 

colored slur targets; 

gray balance patches; 

registration targets; to 
gray scale; 
highlights; and 
shadows. 

10. A method according to claim 6 wherein said ^5 
step of transforming comprises the steps of: 

providing a digital representation of the 
main color image; and 

employing a color printing device to trans- 
form the digital representations of the main 20 
color image and of the control color image into 
an analog representation of a composite im- 
age, the composite image comprising the main 
color image and the control color image. 

26 

11. A method according to claim 10 wherein said 
step of transforming comprises the step of 
determining the orientation of the control color 
image within the composite image. 

30 

12. A method according to claim 10 or 11 wherein 
said step of transforming comprises the step of 
determining the location of the control color 
Image within the composite image. 

35 

1& A method according to any of claims 10-12 
wtierein said color printing device comprises a 
printing press. 

14. A method according to any of claims 10-12 40 
wherein said color printing device comprises a 
proofer. 

15. Apparatus for providing a control strip, said 
control strip comprising an analog representa- 45 
tion of a control color image useful in control- 
ling the reproduction of a main color image, 

the apparatus comprising: 

means for providing a digital representa- 
tion of said control color image; and so 

means for transfonming said digital repre- 
sentation of said control color image into an 
analog representation of said control color im- 
age. 

65 

16. An integrated pre-press and press system 
comprising: 

means for providing a digital representa- 



tion of at least one main image and of at least 
one control strip corresponding to the at least 
one main image; 

proofing means for receiving said digital 
representation and providing a proof compris- 
ing an analog representation of the at least one 
control strip; 

a press for receiving said digital repre- 
sentation and providing a printed output com- 
prising an analog representation of the at least 
one main image and of the at least one control 
strip; and 

means for controlling the operation of the 
press in accordance with the results of a com- 
parison of the appearance of the printed output 
to the appearance of the proof. 

17. A method according to claim 6 and wherein 
said step of transforming comprises the step of 
printing tfie control color image as a positive. 

ia A method according to claim 6 and wherein 
said step of transforming comprises the step of 
printing the control color Image as a negative. 

19. Digital storage apparahis comprising: 

a digital representation of a control color 
image useful In controlling the reproduction of 
a main color image. 

20. Digital storage apparatus according to daim 19 
and also comprising a digital representation of 
tiie main color image. 
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